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Description 

[0001] This invention relates to plasmid vectors for 
gene expression in plants. 

[0002] More particularly, this invention relates to plas- 
mid vectors that allow exogenous sequences to be ex- 
pressed in plants, such sequences coding preferably for 
variable regions of immunoglobulins, such vectors be- 
ing intended for giving the transformed plant some spe- 
cific characteristics, and in addition the invention also 
relates to the process of transforming plants by means 
of said vectors as well as to the employment of said vec- 
tors for giving the transformed plants some new char- 
acters. 

[0003] The numbered list of bibliographic references 
is reported at the end of this disclosure and the docu- 
ments are cited with the numerical reference in paren- 
theses ( ). 

[0004] The employment of bacteria belonging to the 
genus Agrobacterium for transferring exogenous genes 
into the nuclear genome of plant cells is already known 
from the prior art (1,2). 

[0005] Among the genes or portions of the same 
which are potentially usable for being introduced into 
plant cells there are those coding for the chains of im- 
munoglobulins, because the virtually unlimited invento- 
ry of this family of molecules can be widely employed 
both as a source of specific reagents for biochemical 
and physiological studies in which it is desired to mod- 
ulate or to inhibit the action of some definite gene prod- 
ucts, and for introducing exogenous molecules in a sta- 
ble way that are capable of conferring new characters 
to the receptor plant, as for instance the resistance to 
chemical products or to pathogenous agents. This is 
possible because it has been shown that an efficient as- 
sembling of antibody chains is obtainable for forming the 
active molecule, even in non lymphoid cells (3, 4). 
[0006] Employing the transformation technique which 
is mediated by Agrobacterium, the production of com- 
plete antibody molecules has been obtained in trans- 
genic plants by crossbreeding two plants already trans- 
formed with recombinant vectors that expressed re- 
spectively gamma- or kappa-immunoglobulin chains (5, 
6) or, with one single step, employing as an expression 
vector a vector comprising two promoters, downstream 
of which some sequences coding for two different im- 
munoglobulin chains had been sub-cloned (7). Such 
vectors, and the processes realizable with the same, do 
not appear to be easily employable, as in the first in- 
stance they require long and difficult crossbreeding ex- 
periments and in the second instance the vector is not 
adaptable to the cloning and the expression of immu- 
noglobulins different from those that have been already. 
[0007] Simpler forms of antibody molecules, recently 
identified are certainly more suitable for their functional 
expression in plants, eluding the mentioned assembling 
difficulties of immunoglobulin chains and of correct 
transportation of synthesized molecules into the cell 



compartment wherein the target molecule is present. As 
is well known, the antibody portion which is capable of 
reacting with an antigen is represented by the variable 
domains of the heavy chains (VH) and of the light chains 
5 (VL) of immunoglobulins (8). Recently, the cloning and 
expression of variable domains of the transposed heavy 
chain (VH) in E.coli has been reported (9), and it has 
been shown that the variable domain VH alone, without 
the contribution of the domain VL, is often capable of 
10 binding the antigen with a high value of the affinity con- 
stant (Patent Application EP 0368684). Such domains, 
which are called single-domain antibodies (dAbs), rep- 
resent molecules which are extremely versatile, with re- 
spect to the whole antibodies, in experiments of transfer 
15 and gene expression. 

[0008] At last, a chimeric gene has been constructed, 
comprising sequences coding both for VH chain and for 
VL chain of a specific antibody; said sequences are con- 
veniently separated by a peptide leading to a correct tri- 
20 dimensional structure of the antibody chains, even they 
are comprised into a linear polypeptidic chain (sc Fv, 1 0). 
[0009] Accordingly, there is clearly the need fora plas- 
mid vector for cloning and expressing exogenous genes 
or portions of them in plants, which vector can be easily 
25 and generally employed for genes coding for immu- 
noglobulin chains or portions of immunoglobulin chains, 
and even for dAbs or scFv. 

[0010] The authors of the present invention have built 
a plasmid vector satisfying such requirements, as it is 
30 easily employable for cloning any exogenous gene, or 
a portion of the same, said vector, when introduced into 
plants, allowing a stable and efficient transcription to be 
realized. The vector is particularly suitable for introduc- 
ing genes which code for immunoglobulin chains or for 
35 portions of the same, which genes are obtained by the 
amplification of genes for hybridoma line immunoglob- 
ulins, as well as for dAbs or scFv. 
[001 1] Accordingly it is an object of the instant inven- 
tion a plasmid vector for cloning and expressing portions 
40 of immunoglobulin chains, said portions being single- 
domain antibodies (dAbs) or single chain antibodies 
(scFv) in plants, comprising at least: a sequence coding 
for a selectable marker in plants; a sequence capable 
of promoting the efficient and correct transcription (the 
45 promoter sequence) of said portions of immunoglobulin 
chains in plants; a Pst I restriction site at the 5' position 
and a Bste II restriction site at 3' position for the unidi- 
rectional insertion of said portions of immunoglobulin 
chains; a detector sequence coding for a detectable 
so marker at the 3* of said restriction sites in the same cod- 
ing reading frame of said portions of immunoglobulin 
chains; a sequence capable of promoting the efficient 
and correct termination of transcription (the terminator 
sequence) of said portions of immunoglobulin chains in 
55 plants. 

[0012] Preferably the selectable marker is a protein 
having a phosphotransferase II neomycin activity 
(NPTII) that confers resistance to plant grown in a cul- 
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isk (*) have been deleted. Bs: BstE II, C: Cla I, Cs: 
Csp45 I, E: Eco Rl, H: Hind III, K; Kpn I, P: Pst I, S: 
Sac I, Sin: Sma I, Xb: Xba I, Xh: Xho I; 
Figure 2 represents the map of the region that char- 
5 acterizes one of the vectors which are the object of 
the present invention. 



ture medium containing Kanamycin. 
[001 3] Preferably the promoter comprises the regula- 
tive elements of the 35S CaMV virus gene (the cauli- 
flower mosaic virus). 

[0014] Preferably the detector sequence codes for a 
peptide which is capable of reacting with a known anti- 
body. 

[0015] Preferably the terminator is the terminator of 
the nopaline synthetase gene. 
[0016] Preferably the portions of immunoglobulin 
chains react in a specific way with chemical compound 
or pathogens agents, conferring to the transformed 
plant a resistance to said chemical compound or said 
pathogens agents. 

[0017] Preferably the vector comprises a sequence 
coding for a signal peptide, which is covalently linked to 
the NH 2 terminal of the portions of immunoglobulin 
chains, capable of promoting the transportation and ex- 
tracellular secretion of said portions of immunoglobulin 
chains. 

[0018] Preferably the plasmid vector for cloning and 
expressing portions of immunoglobulin chains in plants 
of the invention consists of the plasmid pBG-d-Ab-BIN, 
which has been deposited, after transforming E.coli with 
the same, with the NCAIM under the accession number 
001144 on 31st May, 1991, in agreement with the Bu- 
dapest Treaty. 

[0019] It is an object of the invention a plant transfor- 
mation process by means of the plasmid vector of the 
invention comprising the following steps: 

transforming bacteria belonging to the Agrobacteri- 
um genus by means of said plasmid vector, to get 
transformed bacteria; 

infecting the plant to be transformed with said trans- 
formed bacteria; 

selecting transgenic plant so obtained by means of 
said selectable marker that is expressed in plants; 
checking the expression levels of said 
portions of immunoglobulin chains in transgenic 
plants by means of the product coded by said de- 
tector sequence. 

[0020] It is an object of the invention plants or parts 
of the same transformed by means of vectors of the in- 
vention. Preferably said parts of plants comprise the re- 
production material. 

[0021] It is an object of the invention plants or parts 
thereof obtainable by means of the process of the in- 
vention. 

[0022] This invention will be disclosed in the following 
with reference to some application examples of the 
same which are not limitative of the invention itself, with 
reference to the following figures wherein: 

Figure 1 represents a scheme illustrating a way to 
build one of the vectors which are the object of this 
invention; the restriction sites labelled by an aster- 



[0023] In the examples disclosed in the following, the 
techniques which are well known to those who are 
10 skilled in the art are carried out according to reference 
(17). 

Example 1 



[0024] The vector pSW1-VHNCI-TAG1 described by 
(9) has been employed as the starting vector just for ex- 
emplM fication purposes, but it is to be understood that 

20 alternative construction ways are equally possible. 
[0025] With reference to Figure 1 , the fragment Hind 
lll-Eco Rl has been excided and subcloned into the sites 
Hind lll-Eco Rl of the vector pGEM 7zf(+) (Promega) in 
which the "polylinker" sites labelled with an asterisk had 

25 been removed by means of digestion and treatment with 
Klenow's fragment of the DNA-polymerase. Following 
the digestion with Xba I and Sac I, it was possible to 
subclone the fragment into the vector pB1121 (Clontech 
Laboratories Inc., Ca). 

30 [0026] The removal of the polylinker restriction sites 
causes the plant active 35S CaMV promoter to be suit- 
ably close to the sequence to be transcribed, conferring 
an optimal in vivo transcription efficiency to the system. 
By means of the sites Pst I and BstE II, it is possible to 

35 insert any exogenous gene into the vector. In particular, 
as these sites are contained within the primers em- 
ployed for amplifying from hybridoma lines the sequenc- 
es that code for immunoglobulin chains (11), such se- 
quences can be easily introduced in said sites without 

40 additional steps. The vector so obtained has been called 
pBG-dAb-BIN and it has been deposited after trans- 
forming E.coli with the same and in agreement with the 
Budapest Treaty with the NCAIM under the accession 
number 001144, on 31st May, 1991. 

45 

Example 2 

Constructing the vector pBG-NC1 -BIN and transforming 
N.benthamiana with the same 

50 

[0027] A DNA fragment coding for the heavy chain of 
the monoclonal antibody NC1/34 HL disclosed in (12) 
has been introduced into the vector pBG-dAb-BIN just 
for exemplification purposes, said antibody being capa- 
55 ble of recognizing a neuropeptide, i.e. the tachyquinine 
or substance P f employing the sites Pstl and BstE II, so 
originating the plasmid pBG-NCI-BIN. 
[0028] Plants of the species N. benthamiana have 



'5 Constructing the vector pBG-dAb-BIN 
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transformed by means of the plasmid obtained employ- 
ing techniques which are already known to those who 
are skilled in the art. Stated briefly, the plasmid 
pBG-NC1-BIN has been introduced into the strain 
LBA4404 of A.tumefaciens (1 3) as disclosed in refer- 5 
ence (14) and disks obtained from the leaves of N, 
benthamiana plants, 4 weeks of age, were infected with 
the bacteria transformed as disclosed in reference (15). 
After 3-4 weeks, small plants were evidenced that re- 
generated on a culture medium suitable to the formation 
of sprouts (MS, containing 1 mg/mlof 3-indolbutyric acid 
(IBA), 1 mg/ml of 6benzylaminopurine (BAP) and 30 g/ 
I of sucro^ se), containing 100 ug/ml of Kanamycin with 
a 95 % frequency. 

[0029] Each leaf explantation gave origin to 1 3.8 ± 1 .8 
sprouts. The regenerated sprouts were caused to root 
on a selective medium with 25 ug/ml of Kanamycin con- 
taining 1/2 MS with 0.05 mg/ml of IBA and 30 g/ml of 
sucrose. The plants so obtained showed resistance to 
Kanamycin through NPTII activity as disclosed in (16). 
More than 65 % of the plants turned out to be positive. 
[0030] The putative transgenic plants multiplied |n yj1> 
ro showed normal morphology with respect to the con- 
trol plants. DNA was extracted from independent plants 
and hybridized through "Southern" technique employing 
as probe the fragment Hind lll-Eco Rl of the pBG-dAb 
plasmid, putting into evidence a number of 1-5 copies 
of transformant gene per plant. 

Example 3 

Expression of the NC1/34 antibody in plants: analysis 
of mRNA and proteins 

[0031] Cytoplasmic RNA was extracted from the 
leaves of 15 independent NPTII-positive transformants 
at the same physiological stage and it was hybridizes 
through the "Northern" technique employing the same 
probe as that employed in example 2. Five plants out of 
those analyzed turned out to be positive, with differenc- 
es in the expression level not ascribable to the number 
of copies of the gene or to mRNA degradation phenom- 
ena but, quite likely, ascribable to position effects in the 
plant genome. 

[0032] Soluble protein extracts were prepared from 
the leaves of transgenic plants and from the leaves of 
control plants, and the expression of the protein NC1/34 
was tested by means of the "Western" technique, with 
the monoclonal antibody 9E 10 that recognizes the pep- 
tide TAG at the C-terminal of the recombinant protein 
(18). All extracts out of three extracts from transgenic 
plants showed a protein band which was absent from 
the control plants. Moreover, the expression levels of the 
transgenic protein were well correlated with the specific 
RNA levels in the same plants. The relative amount of 
the expressed protein varies in the range between 0.1 
% and 1 % of the total soluble proteins. 



Example 4 
Locating the protein 

[0033] The distribution throughout the tissues was in- 
vestigated by immunofluorescence in sections obtained 
from leaves, flowers and stems of three transgenic 
plants, and a strong positive signal was detected in par- 
ticular in the leaves, the meristems and the flowers. 
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Claims 

1. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains, said portions being 
single-domain antibodies (dAbs) or single chain an- 
tibodies (scFv) in plants, comprising at least: a se- 
quence coding for a selectable marker in plants; a 
sequence capable of promoting the efficient and 
correct transcription (the promoter sequence) of 
said portions of immunoglobulin chains in plants; a 
Pst I restriction site at the 5' position and a Bste II 
restriction site at 3* position for the unidirectional in- 
sertion of said portions of immunoglobulin chains; 
a detector sequence coding for a detectable marker 
at the 3* of said restriction sites in the same coding 
reading frame of said portions of immunoglobulin 
chains; a sequence capable of promoting the effi- 
cient and correct termination of transcription (the 
terminator sequence) of said portions of immu- 
noglobulin chains in plants. 

2. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains in plants according 
to claim 1 , wherein said selectable marker is a pro- 
tein having a phosphotransferase II neomycin ac- 
tivity (NPTII) that confers resistance to plant grown 
in a culture medium containing Kanamycin. 

3. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains in plants according 
to any one of the preceding claims wherein said pro- 
moter comprises the regulative elements of the 35S 
CaMV virus gene (the cauliflower mosaic virus). 



4. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains in plants according 
to any one of the preceding claims wherein said de- 
tector sequence codes for a peptide which is capa- 

5 ble of reacting with a known antibody. 

5. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains in plants according 
to any one of the preceding claims wherein said ter- 

10 minator is the terminator of the nopaline synthetase 
gene. 

6. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains in plants according 

15 to any one of the preceding claims wherein said por- 
tions of immunoglobulin chains react in a specific 
way with chemical compound or pathogens agents, 
conferring to the transformed plant a resistance to 
said chemical compound or said pathogens agents. 

20 

7. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains in plants according 
to any one of the preceding claims wherein said 
vector comprises a sequence coding for a signal 

25 peptide, which is covalently linked to the NH 2 termi- 
nal of the portions of immunoglobulin chains capa- 
ble of promoting the transportation and extracellular 
secretion of said portions of immunoglobulin 
chains. 

30 

8. A plasmid vector for cloning and expressing por- 
tions of immunoglobulin chains in plants according 
to any one of the preceding claims, which consists 
of the plasmid pBG-d-Ab-BIN, which has been de- 

35 posited, after transforming E.coli with the same, 
with the NCAIM under the accession number 
001144 on 31st May, 1991, in agreement with the 
Budapest Treaty. 

40 9. a plant transformation process by means of the 
plasmid vector according to any one of the preced- 
ing claims comprising the following steps: 

transforming bacteria belonging to the Agre- 
es bacterium genus by means of said plasmid vec- 
tor, to get transformed bacteria; 
infecting the plant to be transformed with said 
transformed bacteria; 

selecting transgenic plant so obtained by 
so means of said selectable marker that is ex- 

pressed in plants; 

checking the expression levels of said portions 
of immunoglobulin chains in transgenic plants 
by means of the product coded by said detector 
55 sequence. 

10. Plants or parts of the same transformed by means 
of vectors according to any one of the preceding 
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claims 1-8. 

1 1 . Parts of a plant according to claim 10, wherein said 
parts comprise the reproduction material. 

12. Plants or parts thereof according to claim 10 or 11 , 
being obtainable by means of the process accord- 
ing to claim 9. 



Pate ntansp ruche 

1. Plasmidvektor zur Klonierung und Expression von 
Teilen derlmmunoglobulin - Ketten, wobei die ge- 
nannten Teile Single-Domane - Antikorper (dAbs) 
oder Single - Kette-Antikorper (scFV) in Pflanzen 
sind; enthaltend mindestens eine Sequenz-Kodie- 
rung fur einen selektivbaren Marker in Pflanzen: ei- 
ne zur Promotion von wirksamen und korrekten 
Transkription der vorgenannten Teile von Immuno- 
globulin -Ketten in Pflanzen geeignete Sequenz 
(die Promotion - Sequenz): ein Pst I Be- 
schrankrungs ort in der 5. Stelle und ein Bste II Be- 
schrankungsort in der 3.Stelle fur ein einsinniges 
Einfugen der vorgenannte Teile von Immunoglobu- 
lin - Ketten; eine Detektor - Sequenze - Kodierung 
fur einen erfassbaren Marker in der 3.Stelle der vor- 
genannten Beschrankungsorten imgleichen Kodie- 
rung - Lesemahmen der vorgennaten Immunoglo- 
buline - Ketten; eine zur Promotion der wirksamen 
und korrekten Transkription - Abschlusses (die Ab- 
schlussequenz) der vorgenannten Teile von Immu- 
noglobulin in Pflangen geeignete Sequenz. 

2. Plasmidvektor zur Klonierung und Expression von 
Teilen der Immunoglobulin - Ketten in Pflanzen 
nach Ansprunch 1 , worin der selektivbare Marker 
ein eine Phosphotransferase - II - Neomyein - Akti- 
vitat (NPTII) aufweisendes Protein ist, das den in 
einem Kanamycin enthaltendem Kulturmittel ge- 
wachsen Pflanzen eine Widerstandsfahigkeit an- 
verleiht. 

3. Plasmidvektor zur Klonierung und Expression von 
Teilen derlmmunoglobulin - Ketten in Pflanzen nach 
einem jeden der vorhergehenden Anspruche, worin 
der vorgenannte Promoter Regulations elemente 
des 355 caMV Virus-Gens (der Blumenkohl - Mo- 
saikvirus) enthalt. 

4. Plasmidvektor zur Klonierung und Expression von 
Teilen der Immunoglobulin - Ketten in Pflanzen 
nach einem jeden der vorhergehenden Anspruche, 
worin die vorgenannte Detektorsequenz ein Peptid 
kodiert, das mit einem bekannten Antikorper zu rea- 
gieren vermag. 

5. Plasmidvektor zur Klonierung und Expression von 



Teilen derlmmunoglobulin - Ketten in Pflanzen nach 
einem jeden der vorhergehenden Anspruche, worin 
der vorgenannte Terminator der Terminator des No- 
paline - Synthetase - Gens ist. 

5 

6. Plasmidvektor zur Klonierung und Expression von 
Teilen der Immunoglobulin - Ketten in Pflanzen 
nach einem jeden der vorhergehenden Anspruche, 
worin die vorgenannten Teile von Immunoglobulin - 

10 Ketten in einer spezifischen Weise mit einer chemi- 
schen Verbindung oder mit pathogenen Agenzien 
reagiert, so dass sie der umgeformten Pflanze eine 
Wiederstandsfahigkeit gegenUber der vorgenann- 
ten Venbindung oder den vorgenannten dremi- 

15 schen Agenzien anverleiht wird. 

7. Plasmidvektor zur Klonierung und Expression von 
Teilen der Immunoglobulin - Ketten in Pflanzen 
nach einem jeden der vorhergehenden Anspruche, 

20 worin der vorgenannte Vektor eine Sequenz - Kode 
fur ein Signal - Peptid enthalt, das an das NH 2 - Ter- 
minal der zur Promotion der Befdrderung und ex- 
trazellularen Sekretion der vorgenannte Teile von 
Immuglobuline Ketten geeigneten Teile von Immu- 

25 noglobulin - Ketten kovalent gebunden ist. 

8. Plasmidvektor zur Klonierung und Expression von 
Teilen der Immunoglobulin - Ketten in Pflanzen 
nach einem jeden der vorhergehenden Anspruche, 

30 welcher aus dem p-BG-d-Ab-BIN-Plasmid besteht, 
das nach der E-coli Umformung mitdemselben, mit 
dem NCAIM unterderZutritt-Nummer00144 am 31 
Mai 1991, gemass dem Budapest - Abkonmen hin- 
ted egt wurde. 

35 

9. Verfahren zur Umformung von Pflanzen vermittels 
des Plasm id verktors nach je einem der vorkergen- 
den Anprtiche, das folgende Verfahrensschritte 
aufweist: 

40 

Umformung von zum Agrobacterium gehoren- 
den Bakterien vermittels des vorgenannten 
Plasmidvektor, urn umgeformte Bakterien zu 
erhalten; 

45 - Infizieren der umzuformende Pflanzen mit den 
vorgenannten umgeformten Bakterien. 
Auswahlen einer so erhaltenen transgenischen 
Pflanze durch den vorgenannten selektierba- 
ren Marker, der in Pflangen vorgesehen ist; 

so - Uberprufung der Expressions - Niveaus der 
vorgenannten Teile von Immunoglobulin - Ket- 
ten in transgenischen Pflanzen vermittels des 
durch die vorgenannte Detektor - Sequenz ko- 
dierten Produkts. 
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10. Pflanze oder deren Teile, umgeformt vermittels der 
Vektore gemass je einem der vorhergehenden An- 
spiiche 1 bis 8. 
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11. Teile einer Pflanze gemas Anspruch 10, worin die 
vorgenannten Teile das Reproductionsmaterial ent- 
hatten. 

12. Pflanze Oder deren Telle gemass Anspruch 10 Oder 
11, welche durch das Verfahren gemass dem An- 
spruch 9 enhaltbar sind. 



Revendications 

1. Vecteur ptasmidique pour fa clonage et I'expression 
de portions des chaTnes d'immunoglobulines, tesdi- 
tes portions etant des anticorps a single domaine 
(dAbs) ou des anticorps a single chaTne (scFv) dans 
des plantes, comprenant au moins: une codification 
des sequences pour un marqueur selectionnable 
dans des plantes, une codification des sequences 
pour promouvoir la transcription efficace et correcte 
(la sequence des promoteurs) desdites portions 
des chaines d'immunoglobulines dans des plants; 
un site de restriction Pst I a la 5. position et un site 
de restriction Bste II a la 3. position pour ('insertion 
unidirectionnel desdites portions des chaines d'im- 
munogtobufines; une codification de sequences 
des detecteurs pour un marqueur detectable a la 3. 
position desdits sites de restriction dans le meme 
cadre de codftcation et lecture desdites portions 
des chaTne d'immunoglobuline; une sequence ca- 
pable de promouvoir la terminaison efficace et cor- 
recte de la transcription (la sequence de termina- 
teurs) desdites portions des chaines d'immunoglo- 
bulines dans des plantes. 

2. Vecteur plasmidique pour la clonage et I'expression 
de portions des chaines d'immunoglobulines dans 
des plantes, selon la revendication 1 , dans lequel 
(edit marqueur selectionable est un proteine ayant 
une activite de phosphotransferase If neomycine 
(NPT II) qui confere de resistance a des plantes 
poussees dans un moyen de culture containent Ka- 
nemycine. 

3. Vecteur plasmidique pour la clonage et I'expression 
de portions des chaines d'immunoglobulines dans 
des plantes, selon une quelconque des revendica- 
tion precedentes, dans lequel ledit promoteur com- 
prend des elements de regulation du gene de virus 
CaMV 35S (le virus a mosaique du chou-fleur). 

4. Vecteur plasmidique pour la donage et ('expression 
de portions des chaTnes d'immunoglobulines dans 
des plantes, selon une quelconque des revendica- 
tion precedentes, dans lequel ladite sequence des 
detecteurs codefie un peptide, qui est capable de 
reagir avec un anticorps connu. 

5. Vecteur plasmidique pour la clonage et I'expression 



de portions des chaines d'immunoglobulines dans 
des plantes, selon une quelconque des revendica- 
tion precedentes, dans lequel ledit terminateur est 
le terminateur du gene de synthetase de nopaline, 

5 

6. Vecteur plasmidique pour la clonage et ('expression 
de portions des chaTnes d'immunoglobulines dans 
des plantes, selon une quelconque des revendica- 
tion precedentes, dans lequel lesdites portions des 

10 chaTnes d'immunoglobulines reagissent dans un 
maniere specifique avec une composition chimique 
ou avec des agents pathogenes, en conferrand a la 
plante transformee une esistance a lesdites com- 
positions chimique ou agents pathogenes. 

15 

7. Vecteur plasmidique pour la donage et I'expression 
de portions des chaTnes d'immunoglobulines dans 
des plantes, selon une quelconque des revendica- 
tion precedentes, dans lequel ledit vecteur com- 

20 prend une sequence de codification pour un peptide 
de signal, qui est lie de facon covalent au terminal 
NH 2 des portions des chaTnes d'immunoglobulin, 
capable de promouvoir la transportation et la secre- 
tion extracellulaire desdites portions des chaTnes 

25 d'immunoglobuline. 

8. Vecteur plasmidique pour la clonage et I'expression 
de portions des chaTnes d'immunoglobulines dans 
des plantes, selon une quelconque des revendica- 

30 tion precedentes, qui consiste du plasmid pBG-d- 
Ab-BIN, qui est ete deposite, apres la transforma- 
tion of E. coli avec lememe, avec le NCAIM sous le 
numero d'acces 001144 le 31. May 1991, en confor- 
mity avec le Traite de Budapest 

35 

9. Procede pour la transformation des plantes au 
moyen du vecteur plasmidique pour la donage et 
I'expression de portions des chaTnes d'immunoglo- 
bulines dans des plantes, selon une quelconque 

40 des revendication precedentes, dans lequel ledit 
vector comprenant les phases suivantes: 

transformer des bacteries appartenants au 
Agrobacterium gene au moyen dedit vecteur 
45 pour obenir des bacteries transformes; 

infecter la plante a transformee par lesdits bac- 
teries transformes; 

selectionner la plant transgenique ainsi obte- 
nue au moyen dedit marqueur selectionnable 
so qui est exprime dans des plantes; 

controler le niveau d'expression desdites por- 
tions des chaTnes d'immunoglobuline dans des 
plantes transgeniques au moyen du produit co- 
difie par ladite sequence des detecteurs. 
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10. Plantes ou leur portions transformees au moyen 
des vecteurs selon une quelconque des revendica- 
tion precedentes 1 a 8. 
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1 1 . Portions d'une plante seton la revendiation 10, dans 
lesquelles desdites portions comprendent le mate- 
riel de reproduction. 

12. Plantes ou leur portions selon la revendication 10 5 
ou 1 1 , qui peuvent etre obtenues au moyen du pro- 
cede selon la revendication 9. 
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